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This is a closed book exam. Please write your answers legibly in the space provided on the 
examination paper In the discussion questions you may use point form as long as your answer is 
coherent. If you need more space, use the back of the page. Rough work can be done in the answer 
booklets. Be sure to budget your time appropriately so you can answer all questions. The number of 
marks assigned to each question is a rough guide as to the relative amount of time to spend on that 
question. Good luck. 

Section 1: Short Discussion [3 marks for each question; total for the section: 21] 

Each of the questions in this section require at most a few sentences to answer. 

1. What is the difference between a domain model and a design class diagram in the unified process 
(UP). ^ ft* I er j C I*/J 
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2. What is visibility? Why is it important to design? 
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3. What is the difference between debugging and testing" 
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4. What is the system boundary? Why is it important to know where this is? ,-' . /' u u 
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5. What are the advantages of the iterative prototyping methodology (promoted by the UP) when 
compared to the waterfall model? 
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6. It has been said that “the best object-oriented designs don’t tend to resort to simulated people, but 
rather tend to encourage animated objects.” Explain what this means with an example from the point- 
of-sale system used in the textbook. 
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7. What is a “layered architecture”? Why is it useful to “architect” a system this way? 
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Section 2 - Design Patterns [total marks for the section: 5) 

The answers in this section should be very short, just a few words each. 

\8. In each of the following scenarios a GRASP design pattern has either been properly used or violated. 

In each case, first indicate which type of use the scenario represents: a proper use or a violation. Then, 
^indicate which design pattern has been properly used or violated (restrict your answer to the single most 
appropriate GRASP pattern). [5 marks] 

(a) Each object in a system has been assigned a single method. 


(b) An object is updated in different ways depending on circumstances, so a class representing the 
object is given different specialized sub-classes for each type of circumstance. 
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(c) A single object in a system must interact with a vast multitude of other objects. 
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(d) In the point of sale system in the text book the Payment object is assigned the responsibility of 
getting credit card information from the customer. 
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(e) In the student record system designed in class, the Professor object adds a new section to a course. 
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Section 3 - Analysis and Design {marks for each part indicated; total for the section: 24] 

This question has many parts. Do your best to answer each part in the space available. 

9. The GrandView antique video rental store is automating its entire operation and you are to design 
the system. The GrandView store works much like any video store. Customers come into the 
store, browse through shelves full of videos to find the (old) movies they are interested in, take the 
videos of their choice to a clerk, and present their GrandView authorization card (giving them the 
right to rent videos from GrandView). Using this card, the clerk then checks that the customer is 
in "good standing" with the store and thus is allowed to rent the videos. The clerk then totals up 
the cost of the video rentals, takes payment from the customer (GrandView, as befits an antique 
store, is a cash only operation!), and returns the customer’s change, if any. The customer then 
leaves with the videos. {24 marks] 



(a) Draw a domain model for this situation. Show the important objects, their main associations, the 
cardinalities (multiplicities), and a few important attributes. [8 marks] 
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Question 9 (continued) 

(b) Draw a system sequence diagram showing the main interactions between the outside world and the 
system. [4 marks] 
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(c) Assume there is a system operation makeRental that has been identified during analysis. 

makeRental is carried out to initiate the rental of one or more videos. Write a software contract 
for makeRental showing in particular the pre-conditions, and the post-conditions and indicating 
for each post-condition the kind of post-condition it is (i.e. association formed or deleted, instance 
created or deleted, attribute modified). [4 marks] 
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Question 9 (continued) 


(d) Assume there is another system operation makePayment that has also been identified. 

makePayment computes the total amount it will cost to rent the various videos the customer has 
selected so the clerk can tell the customer the total cost. The following collaboration diagram is 
meant to represent the makePayment operation. 

3: addToTotal (vidPrice) 


1: makePayment(derk) _L_, 2: * [for each] vidPrice = price{) 

_I cl: l _ ^ . : Video 

! Customer 

6: pay (c, p, isAuthprized) 4risAuthorized = getAuthorization (c): Boolean 

’ s' 

5: create (total, isAuthorized) 

■ ^ lerh ;V : Autho rization 

_ _ Card 

P-: 

Payment 


There are many serious problems with the design represented in this collaboration diagram. In a 
sentence or two each (but no more) describe four such design problems and indicate what 
principles are being violated in each case. [8 marks] 
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